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Abstract. The use of microwaves can be a solution for rapid microwave-assisted tissue 
processing, thus in present days it is successfully applied in histopathologic diagnosis as well in 
electron microscopy, in certain histochemistry reactions and especially in immunocytochemistry. In 
this article, using a domestic microwave oven we limited our researches only to study the chemical 
fixation of samples immersed in formalin. 
There were collected samples from compacted organs (liver, kidneys, testicle, and tongue) of 
three guinea pigs and were fixed using two distinct methods. One samples’ lot was fixed by immersion 
in 10% neutral formalin during 24 hours at laboratory temperature, and the other samples’ lot was 
fixed in same fixative solution but using the microwave irradiation for only 20 minutes. After usual 
inclusion in paraffin and division into sections, was practiced the Hematoxyline-Eosine staining. We 
had not observed qualitative differences between the two preparations’ lots, neither as concerns the 
nuclear structural details nor the cytoplasm aspects, but the processing time was significant different.  
 




The processing method of biological samples, with vegetal or animal origin, 
elaborated by classical histologists, in view of microscopic examination keeps the same stages 
until today: fixation, inclusion, division into sections and staining. But, the good quality 
microscopic slides, easy to be described, need long time processing, from few days until few 
weeks. For urgent situations, as is the intra-operative histopathologic evaluation, one of 
solutions is to divide into sections the biopsy specimens by frozen sections’ technique. 
These sections, obtained by cryotomy, are sometimes difficult to be described, either 
because are thicker or because of crystallization artifacts. On that account, when is possible it 
is preferred the biopsies’ processing by a rapid routine technique -fixation, inclusion in 
paraffin and staining with Hematoxyline-Eosine (H&E staining)- requiring only few hours. 
MAYERS C.P. communicated the use of microwaves for the first time in 1969 (cited 
by Leong, 2004) as solution for rapid microwave-assisted tissue processing. In last decade the 
method has numerous partisans, thus in present days it is successfully applied in 
histopathologic diagnosis (Kok and Boon, 1990; Leong, 1993; Rohr et al., 2001) as well in 
electron microscopy (Gary, 1986). The method is unanimously accepted in certain 
histochemistry reactions (Horobin and Fleeming, 1991; Klump, 1994) and especially in 
immunocytochemistry (Bancroft and Stevens, 1996; Dimitrius et al., 2007). 
In last years some firms for laboratory supplies, as Electro Medical Supplies, 
Watford, Milestone etc. produced microwave generating sets designed for histological 
processing, both for fixation and also for inclusion in paraffin and staining, which allow not 
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only a precise selection of microwaves’ power but also a rigorous temperature control 
(±0.5oC) of irradiated solutions and even of the specimens. 
In this article, using a domestic microwave oven we limited our researches only to 
study the chemical fixation of specimens immersed in formalin. 
 
MATERIALS AND METHODS 
 
The experiment was done on compact organs (liver, kidneys, testicle and tongue) 
collected from three adult Guinea pigs. The organ collecting was done according to demands 
of Bioethical Commission for laboratory animals. From each organ was trimmed, using the 
two-bladed cutters’ method, a pair of samples with diameter of about 1 cm, and the thickness 
at most 5 mm. The subsequent samples’ processing was done in two ways: 
 half of samples’ number was fixed in the traditional way, by immersion in 10% neutral 
buffered formalin, pH 7, using the formula with phosphates’ buffer proposed by LILLIE 
(1954), at laboratory temperature during 24 hours; 
 the rest of samples from each pair were immersed in 200 ml of same fixative solution, 
but cooled until 14oC and kept in a glass container of rounded shape with flat bottom and 
covered only with filter paper. To prevent heating of fixative solution, this container was 
deposed in a similar container, but greater, with cooled water at 14oC, in which was added ice. 
The glass of both containers was microwave-proof. 
The samples prepared in this way were deposed in a domestic microwave oven, 
Sharp R-770A type with a microwave frequency of 2.45 GHz and possibility of microwave 
selection with power of 900, 630, 450, 270 and 90 Watts. The irradiation of samples at 90 
Watts during 15 minutes increased the fixative solution temperature at 21oC.  
The samples’ irradiation continued for 5 minutes more, but at 270 Watts, while the 
fixative solution temperature increased to 30oC. At that moment, the samples were passed in a 
solution of phosphates’ buffer, pH 7, at laboratory temperature for 10 minutes. Further on, 
both the samples traditionally fixed for 24 hours and those ones fixed for 20 minutes under 
microwave irradiation were processed in usual way for inclusion in paraffin, division into 
sections and H&E staining, and finally were microscopically evaluated.      
The fixation efficiency was estimated by subjective analysis of image qualitative 
aspect of stained samples in microscope (Olympus CX 41, image Soft PrestoVideoWorks 6.)  
 
RESULTS AND DISCUSSIONS 
 
As concerns fixation efficiency between the slides’ set with conventional fixation 
and that one with microwave-assisted fixation comes out that there not existed significant 
differences. Also, at the last ones the cytoplasmic structures’ preservation, the nuclei and 
erythrocytes’ preservation was optimal. The image of uriniferous tubules, considered as a 
fixation quality test, presented non-vacuolar nephrocytes having entire brush border.  
The traditional fixation with formalin caused a more evident shrinkage of samples, as 
well a tissue over-fixation at their periphery. Because of that, the sections made from these 
samples were over stained in their peripheral zone, while the sections collected from samples 
fixed under microwave action were homogeneously stained. But, the main difference 
consisted in fixation duration: 20 minutes in the microwave-assisted fixation given to 24 
hours in case of traditional fixation. 
Similar observations have communicated numerous researchers, among which 
recently were Giberson and Elliot (2005) on surgical biopsies from different human organs, 
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and Dimitrius et al. (2007) on organs from rat embryos. In both cases the authors used 
microwave tissue processor sets, which had the temperature setting between 4oC and 40oC.  
For this reason, in our experiment with a domestic microwave oven, we made our 
option for a lower start temperature of fixative solution (14oC) and excessive volume of this 
(200 ml), conditions which permit long standing irradiation without harmful temperature 
increase. These precautions are valid by observations of Login and Dvorak (1988), as well of 
Gary et al. (1986), which have processed animal tissue samples in microwave field and 
obtained optimal results when the fixative solution temperature do not exceeded 30oC. 
Contrary, the temperature over 42oC determined the nuclei pyknosis and plasmic membranes’ 
breaking off. 
In rapid histological processing was observed the coagulant effect of heat on tissue 
proteins by short duration heating, until close to boiling point of fixative solution. 
Unfortunately, this heating way of samples from surface to depth determines a non-
homogeneous fixation and the slides are qualitatively unsatisfactory (Mureşan et al., 1974).  
Numerous authors as Hopwood et al. (1988) and Mayers (1970) used the caloric 
effect of microwaves in the histological fixation. It is known the fact that absorption of 
microwaves’ energy in the biological samples will determine bipolar molecules, as is the 
tissue water, to rotate with frequency of 2.45 billions of cycles per second, their interaction 
with ions and nonmoving molecules generating heat. This heat is formed inside the samples, 
thus the coagulation and precipitation of tissue molecules will be uniformly and rapidly done 
by stabilization of proteins’ secondary non-covalent bonds (Login et al., 1988).  
In our experiment we avoided an increase of formalin solution temperature over 
30oC using mainly the microwave effect on fixative solution penetration speed inside the 
samples, as well its chemical modification effect. The penetration acceleration of fixative 
solution is confirmed by the considerable shortness of fixation duration only when is assisted 
by microwaves. This advantage had permitted rapid and correct fixation of some entire organs 
as are brain (Boon et al., 1988), prostate gland (Ruijter et al., 1997) and ocular globes (Margo 
et al., 1992). 
The 10% histological formalin solution, in fact, is an aqueous solution of methylen 
glycol, polyoxymethylen glycols (99.9%) and only 0.1% monomeric formaldehyde (Pearse, 
1972). Irradiation with microwaves in two stages, initially with 90 Watts and then with 270 
Watts, has as explanation, after Boon et al. (1988) and Giberson and Elliot (2005), the fact 
that initially the samples are penetrated by the methylen glycol from fixative solution, which 
is inactive inside tissues, but under microwave irradiation it is rapidly converted in 
formaldehyde.  
In traditional fixation this process needs between 24 and 72 hours. The formaldehyde 
is a polymerizing fixative, because it has the capacity to form transversal bridges between 
adjacent proteins (Bancroft and Stevens, 1996), a process encouraged by microwave 
irradiation (Hopwood et al., 1988). 
In our experiment, the histological processing was not continued with inclusion in 
paraffin, because it is absolutely unadvisable the use of some inflammable reagents inside 
domestic microwave oven. But using microwave tissue processor sets, inclusion in paraffin of 
biopsy samples is reduced at 15 minutes (Ralph et al., 2001), and in Masson’ trichrome stain 
the staining with Weigert hematoxyline lasts only 15 seconds, in Periodic Acid Schiff reaction 








As concerns the efficiency between conventional fixation and that one with 
microwave-assisted fixation there not existed significant differences. The main difference 
consisted in fixation duration: 20 minutes in the microwave-assisted fixation given to 24-72 
hours in case of traditional fixation. 
Also, the traditional fixation with formalin caused a more evident shrinkage of 
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